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ORGANIC ANALYSIS. 

Direct Estimation of Caoutchouc in Vulcanised Rubber Goods. G. 
Hubener. (Chem. Zeit., 1910, 34, 1307-1308, 1315-1316.)-1n a previous paper 
(ANALYST, 1909,34,365) the author described a, method for the estimation of caoutchouc 
in vulcanised goods, depending on the estimation of the bromine-combining value 
and the sulphur of vulcanisstion. In the present article a number of examples are 
given showing the influence exerted by admixtures of foreign substances on the 
validity of the method. The addition of rubber substitute has no influence, the 
substitute does not yield an insoluble bromine derivative under the conditions adopted 
for bromination, and the whole of its sulphur goes into solution, and is calculated as  
free sulphur. Guttapercha and brtlata, likewise, have no influence on the results, 
and yield no insoluble bromine derivatives. In carrying out the bromination with 
0 1  grm. of the finely divided sample, it is best to boil the material with a, little 
water in order to wet it thoroughly before digesting with bromine water. Bromina- 
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tion is to be repeated, if necessary, until the particles of material become quite 
friable on pressure. In the case of the addition of barium sulphrtte or lithopone as 
8 loading material, the total sulphur is increased by the amount of that present in 
the barium sulphate, and a correction must be applied for this. The estimation of 
the barium sulphate may be effected on the ash of the rubber, or may be made by 
oxidising a separate portion of the sample, first with nitric acid, and then with 
bromine, filtering and incinerating the residue. If lead oxide and antimony sulphide 
be also present, the wet method of oxidation converts these into soluble products, 
and the barium sulphate alone remains. Likewise in the prescribed method of 
bromination these and similar bodies are entirely soluble, and have no influence on 
the results. The same applies to calcium salts, even to calcium sulphate. The 
author has likewise proved that his method is applicable for the estimation of the 
caoutchouc in regenerated rubber, and, consequently, when such products are 
present in the sample, the method shows the total caoutchouc, both regenerated and 
new. Theoretically, the chief objection to the method is the possible influence of 
proteins on the results, but it is doubtful whether this objection is a valid one in the 
case of vulcanised goods. J. F. B. 

Analysis of Commercial Calcium Cyanamide. N. Car0 (and B. Schuck). 
(Zeitsch. angew. Chenz., 1910,23, 2407-2411.)-Commercial calcium cyanamide (Kalk- 
stickstoff) contains about 21 per cent. of nitrogen, principally (nearly 20 per cent.) as 
cyanamide, together with about 0.1 per cent. as dicyandiamide, 0.7 to 0.8 per cent. 
as urea, and 0.6 to 0.8 per cent. in insoluble combinations. The following is found 
to be the best method for the separate estimation of the cyanamide, dicyandiamide, 
and urea. Seven grms. of the sample are shaken with 400 C.C. of water for two to 
three hours a t  20’ C., and the mixture is made up to exactly 500 c.c., and filtered. 
I n  250 C.C. of the filtrate the cyanamide is precipitated by addition of an excess of 
an ammoniacal solution of silver acetate (10 per cent. silver acetate, 4 per cent. 
ammonia), the mixture is made up to exactly400 C.C. and filtered, and 300 C.C. of the 
filtrate is collected for the estimation of dicyandiamide and urea. The precipitate 
contains an amount of silver which varies with the conditions of the precipitation, 
but the whole of the cyanamide is thrown down. Afterwashing free from ammonia 
by means of water, the cyanamide in the precipitate is estimated from the nitrogen 
content as determined by Kjeldahl’s method. In the 300 C.C. of filtrate retained for 
the estimation of the other constituents, the dicyandiamide is estimated as follows : 
A 10 per cent. solution of caustic potash is added in excess, and the solution boiled 
until all ammonia has been expelled. As the amount of dicyandiamide is always 
small, there will usually be enough silver present to precipitate the whole of it, again 
as a compound of variable silver content. I n  case of doubt, a little silver solution 
may be added, but the solution used in this case must not be an ammoniacal one, 
since the silver compounds of dicyandiamide are soluble in ammonia, a fact on which 
the previous separation of the cyanamide depends. The mixture is diluted to 
400 C.C. and filtered, and the first 300 C.C. of the filtrate preserved for the estimation 
of urea. The precipitate, which contains the whole of the dicyandiamide, is washed 
and dried, and its nitrogen content determined by Kjeldahl’s method. From this the 
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percentage of dicyandiamide in the original substance is calculated. In the 300 C.C. 

of filtrate reserved for estimation of urea, excess of silver is precipitated by means of 
hydrogen sulphide and filtration, and the excess of hydrogen sulphide expelled by a 
current of carbon dioxide. The solution is diluted to 400 c.c., and an aliquot portion 
is evaporated, and the nitrogen in the residue determined by Kjeldahl’s method and 
calculated as urea. If in another aliquot portion the urea be estimated by Liebig’s 
method, using a very dilute solution of mercuric nitrate on account of the small 
amount of urea to be estimated, an identical result will be obtained. That, at  least, 
is the experience of the authors, and they therefore conclude that, apart from 
cyanamide and dicyanamide, urea is the only other soluble nitrogenous body in the 
calcium cyanamide produced by the works whose products they have examined. 

G. C. J. 

Estimation of Cellulose by Simon and Lohrisch’s Method. H. Lohrisch. 
(Zeitsch. physiol. Chew., 1910, 69, 143-151.)-1n reply to Scheunert and Lotsch’s 
criticism of this method (ANALYST, 1910, 35, 263), the author agrees with the state- 
ment that cellulose is, to some extent, attacked by the reagents employed, and 
admits that  the method is not strictly quantitative. At the same time, he has never 
met with such large deficiencies as mentioned by Scheunert and Lotsch, and con- 
siders that the method is quite suitable for the estimation of cellulose in such 
substances as faeces, etc., provided that control estimations be made. The cellulose 
obtained is pure and uncontaminated with other substances, and the time required 
for the estimation is short. In cases where i t  is desired to ascertain the proportion 
of cellulose digested during feeding experiments on anima18, the method yields 
sufficiently accurate results, as the cellulose present in the fodder and in the faeces 
is estimated under exactly similar conditions. w. P. s. 

Estimation of Cyanogen Compounds in the Gases from Coke Furnaces. 
E. Lecocq. (Bull. SOC. Chzm. BeEg., 1910, 24, 439-445.)-The gases are aspirated 
through two washing flasks charged with a solution prepared by dissolving 2-5 grms. 
of pure lead acetate in 200 C.C. of a 10 per cent. solution of pure potassium hydroxide. 
The aspiration of 50 to 100 litres of the gas is continued for six hours on two con- 
secutive days, when the flasks will contain the hydrocyanic and thiocyanic compounds 
in solution. The insoluble lead sulphide is rapidly separated and washed with a 
few C.C. of 10 per cent. potassium hydroxide solution. The filtrate and washings are 
rendered faintly acid with dilute sulphuric acid (1 : 5) ,  the flask being meanwhile 
kept cold, and are then made up to 500 c.c., shaken, allowed to stand, and filtered 
from the precipitated lead sulphate. An aliquot portion (400 c.c.) of the filtrate is 
used for the estimation of the cyanogen compounds. For this purpose the liquid is 
treated with 10 C.C. of a 10 per cent. solution of a mixture in equal parts of ferrous 
and ferric sulphates slightly acidified with sulphuric acid, after which potassium 
hydroxide solution is added, little by little, until a large proportion of the ferroso- 
ferric salts are precipitated without the reaction becoming alkaline. Under these 
conditions Prussian blue is slowly formed, and after the liquid has been left for an 
hour in a warm place it is acidified with 10 to 20 C.C. of sulphuric acid (1 : 5), then 
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heated for fifteen minutes on the water bath, and allowed to stand for several hours. 
The liquid is now decanted, and the precipitate of Prussian blue washed on a filter, 
and dissolved in a little sodium hydroxide solution; the solution is then treated, 
as in Feld's method (cf. Colman, ANALYST, 1910, 35, 295), with magnesium chloride 
and mercuric chloride to obtain mercuric cyanide. The mixture is distilled with dilute 
hydrochloric or sulphuric acid, and the hydrocyanic acid absorbed in a solution of 
sodium hydroxide, which is subsequently titrated by Deniges' method with & silver 
nitrate solution, with potassium iodide as indicator. The filtrate and washings from 
the Prussian blue are titrated directly by Volhardt's method with FT silver nitrate 
solution to obtain the amount of thiocyanate. Or the latter may be estimated colori- 
metrically with a solution of a ferric salt, a solution of potassium plurnbste (containing 
a known quantity of thiocyanate), which has been subjected to the same treatment as 
the liquid under examination, being used as the standard for comparison. Analyses 
of the gases from eight Belgian coke furnaces showed that they contained on the 
average 0-093 grm. of cyanogen and 0.189 grm. of thiocyanogen per cubic metre, 

C. A. M. 

Normal Weight of Dextrose. G. A, Browne. (J. Ind. and Eng. Chem., 
1910, 2, 526-527.)-The normal weight of dextrose, as given by different authorities, 
varies very considerably. For instance, Landolt gives 32.65 grms. for true C.C. and 
32.73 grms. for Mohr c.c., whilst Sidersky gives the figures 32-82 grms. for true C.C. 

and 32,765 grms. for Mohr C.C. The reason for these differences is due largely to 
the fact that each worker has taken a different specific rotation of dextrose as a 
basis of calculation. There is no other sugar which shows such a variation in 
specific rotation for differences in concentration as dextrose. According to Tollens, 
this value ranges from 52.52 for a 1 per cent. solution to 54.73 for a 50 per cent. 
solution, which is about the limit of saturation at  20" C. The author considers that 
a value should be selected as expressing the normal weight, this being that weight 
of the pure sugar which, dissolved to 100 true C.C. and polarised at 20" C. in a 
200 mm. tube, will give a constant reading of 100 on the saccliarimeter scale. ri 
the case of impure products, readings of less than 100 will be obtained, and the 
latter are corrected by a table giving the true percentage equivalent of each division 
of the saccharimeter scale. The author has converted the formula of Tollens 
([a]D 200 C. = 52.50 + 0*018796p + 0*00051683p2) from a percentage to a concentration 
basis, the latter form being more easily applied in the calculation of normal weights. 
The formula thus recalculated reads : [U]D zoo C. = 52.50 + 0.0227~ + 0.00022~~. Ac- 
cording to this formula the specific rotation of a dextrose solution containing 
32.5 grms. to 100 C.C. is 53.47. The specific rotation of sucrose being 66.5, and its 
normal weight (metric C.C. standard) 26.00 grms., 32.336 grms. of pure dextrose 
dissolved to 100 true C.C. will give a reading of 100 on the Ventzke scale. This 
value is still not absolutely correct, as there is a slight difference in the rotation 
dispersion of sucrose and dextrose as compared with quartz. The value of 1" Ventzke 
in angular degrees for dextrose is 0.3448, and the value of the 100 point of the 
Ventzke scale for dextrose may be taken, therefore, as 34-48 angular degrees. The 
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specific rotation of a dextrose solution of 32.34 grms. concentration, according to 
the preceding formula, is 53.46. Substituting these values in the general concen- 

tration formula for specific rotation, [UJD 200 C. = - in which u is the reading in 

angular degrees, 1 the dcm. length of the tube, and c the grms. of sugar dissolved to 

100 c.c., we obtain for a 200 mm. tube the value: c=------  34'48 loo= 32.218 grms., as 

the correct normal weight of dextrose. 
The correction to be added to any reading (s) of the saccharimeter scale is 

very approximately + 0.02s - 0 . 0 0 2 ~ ~ .  The percentage of dextrose (D) corresponding 
with any scale reading (s) is therefore expressed by the formula : 

L.C. 

2 x 53.46 

D = s + 0.028 - 0.0002~2. 
w. P. s. 

Methods of Testing the (General) Stability of Explosives in Various 
Countries. (Zeitsch. Schiess. u. Sprengstofw., 1910, 5, 10, 21, 72, 210, 432.)- 
This interim report of the Commission appointed by the Sixth Congress of Applied 
Chemistry to inquire into the methods of testing used in various countries, with a 
view to their unification, deals with the chemical stability, resistance to accidental 
explosion by shock, and other properties necessary for the safe manufacture, storage, 
transport, and use of blasting agents, propellants, and other explosives. The tests 
employed by the British, French, Dutch, Spanish, Italian, United States, and 
Belgian Governments are described. 0. E. M. 

Estimation of Phenol and p-Cresol in the Presence of Each Other. 
M. Siegfried and R. Zimmermann. (Bioclzem. Zeitsch., 1910, 29, 368-388.)- 
The method proposed depends on the estimation of the quantity of bromine 
required, under definite conditions, to convert the phenol into tribromophenol and 
the p-cresol into tribromocresol. It also depends on the estimation of the amount 
of bromine which is necessary, in the presence of potassium iodide, for the con- 
version of the two substances into tribromophenol and dibromo-p-cresol respectively. 
From the results of these estimations the quantities of phenol and p-cresol present 
may be calculated. The reagent solutions required are : (1) -& sodium thiosulphate 
solution ; (2) potassium bromate-bromide solution, containing 0.834 grm. of 
potassium bromate and 2.97 grms. of potassium bromide per litre (the bromine 
titre of this solution is determined by titration) ; (3) a 5 per cent. potassium iodide 
solution; (4) dilute sulphuric acid (1 : 1) ; (5) 25 per cent. hydrochloric acid. 
One hundred C.C. of an aqueous solution containing the two phenols are placed in 
a 500-C.C. stoppered flask (if 100 C.C. of the solution are not available, water must be 
added to make up the volume), 30 C.C. of the dilute sulphuric acid are added, end 
the potassium bromate-bromide solution is run in from a burette until the precipi- 
tate which forms coagulates on shaking the mixture, and the solution is coloured 
distinctly yellow. A further quantity of the bromate solution is then added, so that 
st least 8 atoms of bromine are present for each molecule of phenol, and the whole 
is shaken frequently for one hour. After the lapse of this time the solution is 
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filtered through glass-wool, and the filtrate is allowed to run into 30 C.C. of potas- 
sium iodide solution; water is added to the flask, shaken to dissolve bromine 
vapours, and then poured through the filter. The iodine liberated from the 
potassium iodide is then titrated. This estimation gives the quantity of bromine 
required to convert the phenol and p-cresol into their tribromo compounds. The 
quantity of bromine may be termed B,. A second portion of 100 C.C. of the phenolic 
solution is now placed in a litre flask, 30 C.C. of hydrochloric acid are added, and 
the mixture is diluted with water to a volume of about 500 C.C. After the addition 
of the same volume of bromate solution as was employed in the first estimation, the 
flask is closed and the contents are mixed, but not shaken. At the end of fifteen 
minutes 30 C.C. of potassium iodide solution are added, the mixture is well shaken, 
and set aside in a dark place for one hour. The free iodine is then titrated. The 
amount of bromine necessary for the conversion of the phenols into tribromophenol 
and dibromo-p-cresol is thus obtained, Let it be called B,, then the amount of 
p-cresol (z) in the solution is found from the equation x = 0,67605 (B, - B2), whilst 
the amount of phenol (9) is obtained from the equation y = 0*5884.B, - 0.3923.B,. 
Results of experiments with solutions containing about 0.02 grm. of p-cresol and 
0.03 grm. of phenol show that the process is trustworthy. Ti-. P. s. 

Volumetric Estimation of Quinones by Means of Titanium Trichloride. 
E. Knecht and E. Hibbert. (Bey., 1910, 43, 3455-3457.)-Titanium trichloride 
affords a ready and accurate means for the estimation of quinones, according to 
the equation- 

C6H,02 + 2TiC1, + 2HC1= C,H,O, + 2TiC1,. 

The titration may be made either indirectly or directly. I n  the former case an 
excess of standardised titanium solution is added to the solution of the quinone in 
cold water, and the excess of titanium is titrated back by means of a standard 
solution of iron alum in presence of potassium thiocyanate as indicator. In the 
second case a trace of methylene blue is added to the quinone solution as indicator, 
and titration is made directly with the titanium ecolution. The titanium reacts 
selectively and quantitatively with the quinone before reducing and discharging the 
methylene blue. The quantity of the indicator taken should be such that it is 
decolorised by a single drop of the titanium solution. Results showing 99.7 to 99.8 
per cent. of the theoretical values are cited for benzo-, toluo- and a-naphtho-quinones ; 
the last, on account of its sparing solubility in water, should first be dissolved in 
glacial acetic acid and then poured inho water. J. F. B. 

Estimation of Sulphur in Organic Compounds. T. S. Warunis. (Chem. 
Zeit . ,  1910, 34, 1285-1286.)-The substance (0.2 to 0.4 grm.) is mixed with 10 grms. 
powdered potassium hydroxide and 5 grms. sodium peroxide in a large crucible of 
silver or nickel. The crucible, provided with a cover, is placed €or about fifteen 
minutes in an oven maintained at 75" to 85" C., care being taken that the latter 
temperature is not exceeded at this stage. On removal from the oven the contents 
of the crucible will be found sintered together, and the crucible is next heated over a 
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small flame, which is gradually increased until complete fusion occurs. It is 
maintained in this condition for some minutes and then allowed to cool, when 
the contents are much more easily dissolved by water than is the case when the 
fusion is made in the ordinary way with soda and peroxide. The aqueous solution 
of the melt is treated with hydrochloric acid containing bromine, and the sulphur 
is finally weighed as barium sulphate. G. C. J. 

Estimation of Sulphur and Phosphorus in Organic Substances. C. G. L. 
Wolf and E. Osterberg. (Biochem. Zeitsch., 1910, 29, 429-438.)-1n the method 
proposed the oxidation is carried out with nitric acid, and subsequently with a 
mixture of copper nitrate and potassium chlorate. A portion of the substance under 
examination (urine, etc.) is placed in a flask, and heated with 20 C.C. of fuming nitric 
acid, until, in the cage of solid substances, complete solution is obtained, and nitrous 
fumes are no longer evolved. Further quantities of nitric acid may be added, if 
required. The solution is then rinsed into a porcelain basin, 20 C.C. of a solution 
containing 200 grms. of crystallised copper nitrate and 50 grms. of potassium chlorate 
per litre of water are added, the mixture is evaporated to dryness, and the residue 
is ignited at  a duii red heat. After cooling, the residue is dissolved in 25 C.C. of 
boiling dilute hydrochloric acid (1 : 4), the solution is transferred to a flask, 150 C.C. 

of water are added, the mixture is boiled for fifteen minutes, cooled, and placed 
aside overnight. The next day the solntion is filtered, and the sulphuric acid in the 
filtrate ie precipitated by the addition of barium chloride. The filtrate from the 
barium sulphate precipitate is then treated with sulphuric acid, the excess of barium 
is removed by sulphuric acid from the filtrate, and the phosphoric acid is estimated 
by means of the molybdate method. 

The method of oxidising the substance with copper nitrate and potassium 
chlorate was first recommended by S. R. Benedict (J. BioZ. Chem., 1909, 6 ,  363), but 
the authors find that a preliminary treatment with fuming nitric acid is necessary to 
insure complete oxidation. w. P. s. 

Estimation of Total Tartaric Acid by Goldenberg’s Method. C. Ordon- 
neau. (BUZZ. SOC. Chim., 1910 [iv.;, 7,1034-1041.)-Goldenberg’s method (ANALYST, 
1908, 33, ZOO), which was adopted by one of the sections of the International 
Congress of Applied Chemistry in 1909, is subjected to criticism as follows: In  
presence of such proportions of calcium tartrate as occur in crude tartar, the method 
gives results which are about 2.2 to 2.4 per cent. too low. Salts of aluminium and 
iron depress the results even more than calcium tartrate, whilst phosphates, except 
those of aluminium and iron, lead to small positive errors. All these errors can be 
approximately halved by substituting phenolphthalein for litmus 8s indicator, and 
i t  is suggested that phenolphthalein should be adopted as indicator in analytical 
practice connected with the purchase of argol, as it is already used in all works for 
controlling manufacturing processes. The solution after boiling should be cooled 
down to 50’ C. before commencing the titration, as a t  this temperature alumina, 
interferes less with the indicator than i t  does in cold or boiling solution. It is also 
shown that no purpose is served by adding the acid solution to the potassium 
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tartrate instead of vice versa, as recommended by Goldenberg and others. Identical 
results are obtained when the potassium tartrate solution is added to the acid 
solution. G. C. J. 
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